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The public health laboratory (PHL) system is a rela-
tively new concept that defines the efforts of individual 
states to develop laboratory networks.1 In 2007, the 
Association of Public Health Laboratories (APHL) 
defined a state PHL (SPHL) system as a network con-
sisting of all the participants in PHL testing, including 
those who initiate testing and those who ultimately use 
the test results.2 The PHL system comprises laboratories 
and other partners within a state or locality that sup-
port the 10 Essential Public Health Services (hereafter, 
Essential Services),3 with members and stakeholders 
operating in an interconnected and interdependent 
way to facilitate the exchange of information, optimize 
laboratory services, and help control and prevent dis-
ease and public health threats. The goal of the PHL 

system is to create a comprehensive local or statewide 
system that can respond to all public health needs and 
threats (Figure 1). 

To improve and assess performance of SPHL sys-
tems, APHL, in collaboration with the Centers for 
Disease Control and Prevention (CDC), developed the 
Laboratory System Improvement Program (L-SIP).4 As 
of April 2013, 29 states have performed the L-SIP assess-
ment, which is modeled after the proven performance 
standard assessment process used by local and state 
public health departments for the last decade. Because 
the model performance standards were developed 
for both state and local health departments, it stands 
to reason that L-SIP could also be used to measure a 
local PHL (LPHL) system. A convergence of events 

Figure 1. L-SIP partnership organizational chart: alliances and connections  
within the local public health laboratory system

L-SIP 5 Laboratory System Improvement Program

EMS 5 emergency medical services

CHC 5 community health center

USPS 5 U.S. Postal Service

LPHL 5 local public health laboratory
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presented this opportunity to the City of Milwaukee 
Health Department Public Health Laboratory (MHDL) 
in Milwaukee, Wisconsin, in 2009. 

THE MHDL L-SIP ASSESSMENT

In 2009, due to severe budget projections, the role 
and capacity of Milwaukee’s PHL was reviewed and 
examined through an analysis of strengths, weaknesses, 
opportunities, and threats; development of strategies 
to sustain and improve service to its customers; and 
development of a business model for the department. 
Through MHDL participation in the APHL L-SIP 
subcommittee, it became evident that the direction 
of the laboratory and structured goals of the L-SIP 
process could be merged to complement one another 
to address the needs of the department and improve 
laboratory operations, ultimately addressing the entire 
local laboratory system. The pandemic H1N1 outbreak 
in Milwaukee in 2009 provided the final boost to project 
the L-SIP process forward by necessitating updated and 
improved communication with stakeholders, including 
courier service and a revised laboratory requisition, all 
of which contributed to a major revenue boost for the 
department and additional administrative support to 
proceed with L-SIP. Laboratory revenue allowed the 
hiring of a consultant/facilitator in 2010 to assist in 
the early planning stages of the first-ever local use of 
L-SIP in the nation. 

To date, Milwaukee’s L-SIP and its partners have 
(1) conducted an assessment of the LPHL system, 
(2) analyzed the assessment results and identified 

system priorities for improvement, (3) developed 
strategic plans related to workforce development and 
research, and (4) developed action plans to achieve 
system improvements. In so doing, the LPHL system 
has benefited from system-strengthening activities of 
numerous interactions and partnerships. 

THE SYSTEMS APPROACH

The Essential Services, which were first introduced in 
19943 and defined as those practices or functions that 
must be in place to assure a fully operational public 
health system, whether at the local, state, or national 
level, form the basis for an L-SIP assessment. The 
10 Essential Services are presented in Figure 2. The 
concept of practicing public health through a systems 
approach began to grow following elucidation of the 
Essential Services.

The 11 Core Functions of Public Health Laborato-
ries (hereafter, Core Functions) are also considered 
in the assessment.5 They serve as a foundation for 
measuring various PHL quality systems goals and 
are the functions that SPHLs provide or assure and 
describe their expected capabilities in safeguarding the 
public’s health. These Core Functions consist of dis-
ease prevention, control, and surveillance; integrated 
data management; reference and specialized testing; 
environmental health and protection; food safety; 
laboratory improvement and regulation; policy devel-
opment; public health preparedness and response; 
public health-related research; training and education; 
and partnerships and communication. 

Figure 2. Results of an L-SIP assessment at the City of Milwaukee Health  
Department Public Health Laboratory, 2010a 

10 Essential Public Health Servicesa
Activity levelb 

Percent

 1. Monitor health status to identify community health problems. 83.4
 2. Diagnose and investigate health problems and health hazards in the community. 89.0
 3. Inform, educate, and empower people about health issues. 67.0
 4. Mobilize partnerships to identify and solve health problems. 33.0
 5. Develop policies and plans that support individual and community health efforts. 30.3
 6. Enforce laws and regulations that protect health and safety. 44.3
 7. Link people to needed personal health services and assure provision of health care when unavailable. 67.0
 8. Assure a competent public and personal health-care workforce. 61.2
 9. Evaluate the effectiveness, accessibility, and quality of personnel and population-based services. 50.0
10. Research for new insights and innovative solutions to health problems. 16.7

aCenters for Disease Control and Prevention (US), National Public Health Performance Standards Program. 10 essential public health services 
[cited 2012 Sep 7]. Available from: URL: http://www.cdc.gov/nphpsp/essentialServices.html
bLocal public health laboratory system performance in each of the 10 Essential Public Health Services was rated on a scale from 0%–100%, 
based on the level at which the system meets each described activity, where optimal activity 5 .75%, significant activity 5 51%–75%, moderate 
activity 5 26%–50%, minimal activity 5 .0% to 25%, and no activity 5 0%. 

L-SIP 5 Laboratory System Improvement Program
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Research Subcommittee 
On June 22, 2012, a diverse group of 19 stakeholders 
met to identify research capabilities, themes, and pos- to identify research capabilities, themes, and pos-research capabilities, themes, and pos-
sible collaborations; determine how best to facilitate 
laboratory system research; and create an LPHL system 
research inventory—a searchable database depicting 
profiles of community researchers, including their 
current research, research interests, and resources. 
Common themes that emerged from the discussion 
on current research, research interests, and resources 
included: 

•	 Current	research:	methods	(e.g.,	chemical,	bio-
logical, microbial, and engineering), biological 
systems, modeling, and surveillance

•	 Research	 interests:	 linking	 to	 other	 disciplines	
(outreach), microbiology, contaminants, toxicol-
ogy and immunology, methods, and surveillance

•	 Resources:	models/centers	 of	 excellence,	 data-
bases, specimen/sample repositories, instrumen-
tation, and students/interns and staff

As a result of this meeting, nine researchers identified 
15 new potential collaborations of interest that would 

complement their ongoing work. Further discussions 
have been initiated to link community research data-
bases from the various networks. 

Workforce Development–Internships Subcommittee
A cochair meeting in May 2012 with the committee 
cochair and the Director of Workforce Development 
and the Public Health Workforce Development Proj-
ect Coordinator for the Wisconsin Department of 
Health Services led to the identification of a potential 
workforce shortage in the area of certified medical 
laboratory technicians (MLTs). Relevant questions were 
then incorporated into the 2012 Wisconsin Clinical 
Laboratory Science Workforce Survey, which has been 
distributed to laboratories throughout the state. 

Next steps include working with stakeholders to 
assess workforce development issues, such as the 
capacity of academic/training programs for MLTs, 
the number of students in the pipeline, internship 
capacity, graduation rates, and employment outcomes, 
ultimately determining how to get more students into 
programs with meaningful internships.

Figure 3. Activities to develop time-phased implementation of strategic directions for 2012:  
research and workforce development activity goals resulting from a 2011 L-SIP  
strategic planning session in Milwaukee, Wisconsin

Subcommittee:  
strategic direction

February 28, 2012, 
committee goals

March 30, 2012, 
committee goals

June 30, 2012, 
committee goals

December 31, 2012, 
committee goals

Research: establish 
leadership and objectives 
to facilitate LPHL system 
research 

• Identify leaders.  
• Expand workgroup.  
• Convene first meeting. 
• Create vision and 
  structure. 
• Identify themes and 
  objectives.

• Convene second 
  meeting.  
• Discuss and 
  develop inventory 
  of researchers and 
  resources.  
• Identify barriers.

• Begin needs 
  assessment and identify 
  research needs. 

• Develop website. 
• Begin work on MOUs.  
• Identify funding sources.  
• Plan research forums. 

Workforce 
Development—
Internships: collaborate, 
systematize, and 
strengthen internship 
opportunities across the 
LPHL system 

• Identify leader/cochair. 
• Convene first workgroup 
  meeting. 
• Identify scope of the 
  assessment/environmental 
  scan. 

• Convene second 
  workgroup 
  meeting. 
• Determine 
  assessment 
  methods. 

• Develop assessment 
  tool. 
• Identify list of 
  individuals and 
  organizations to survey. 
• Determine responsibility 
  for survey.

• Conduct survey. 
• Analyze results. 
• Disseminate findings. 

Workforce 
Development—
Promotion: promote the 
work of the LPHL system 

• Convene first meeting. 
• Document success stories. 
• Identify media outlets. 
• Develop outreach plan. 
• Identify and connect with 
  national resources. 

• Contact media. 
• Convene second 
  meeting. 

• Produce and deliver 
  product. 
• Identify and contact 
  resources for funding, 
  grants, and 
  sustainability. 

• Produce and deliver 
  product. 
• Identify and contact 
  resources for funding, 
  grants, and sustainability. 

L-SIP 5 Laboratory System Improvement Program

LPHL 5 local public health laboratory

MOU 5 memorandum of understanding
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Workforce Development—Promotion Subcommittee
The Workforce Development—Promotion Subcom-
mittee met in April 2012 and developed strategies to 
promote the LPHL system, including media outreach, 
community events, and academic events (e.g., college 
open houses or career fairs); laboratory tours during 
National Public Health Week or Medical Laboratory 
Week; an application for smartphones; a conference 
for students on laboratory professions; a traveling dis-
play focused on LPHL system stories for stakeholders 
to put in their lobbies; and APHL resources and best 
practices aimed at LPHL system promotion/workforce 
development. In July 2012, a student intern drafted 
three stories on the work of MHDL employees, which 
will be used to promote laboratory professions within 
the LPHL system. 

In summary, L-SIP has produced a progressive, 
stakeholder-guided strategic plan with actionable goals 
and objectives. Some goals have been achieved while 
others are in varying degrees of definition and execu-
tion by community cochaired committees (Figure 4). 
The results to date should enhance the public health 
community response due to increased collaboration 
and communication. Measurable system improvements 
in research and workforce development are yet to be 
determined. 

Incidental system-strengthening activities
A number of incidental system-strengthening goals and 
activities also have been developed as a result of L-SIP 
discussions. They include:

•	 Visiting	researchers	to	LPHLs	to	discuss	possible	
research collaborations

Figure 4. Research and workforce development strategic goals: 2011 City of Milwaukee Health Department 
Public Health Laboratory L-SIP assessment 

L-SIP 5 Laboratory System Improvement Program

UWM 5 University of Wisconsin-Milwaukee

MCW 5 Medial College of Wisconsin
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